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ニンニク Allium sativumの鱗茎 (以後町球"と称する)の形成肥大は長日条件によって
促進されるの4)16) 11)同.タマネギAlliumcepaの球の形成肥大も長日条件によって促進さ
れる5)6)9)J0)15)25) 27)28). B UTTはタマネギにおいて， 12時間の鐙光灯の強光照射に続いて，
光の強さが異なる 8時間の白熱灯照射を行って長日条件を設定し，球肥大は白熱灯の強さ







ている. しかし赤色光の球の形成肥大に及ぼす効果は抑制的であるといわれている 25)お). 
ニンニクに関するこの種の実験では，補光朗に白熱、灯を照射して顕著な球の形劇肥大効
































Fig.1. LlghtitIg installation for mixed 
Iight consisting of farred and 
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Fig.2. Relative spectral energy 
emmision curves of the 
incandescent lamp(A) and 
the portion transmit ted by 
two layers of blue and 
two layers of red celJo 
phane(C). Curve B shows 
transmittance of two lay-
ers of blue and two lay-















なお，本報告では稲田の提言ll)に従い， “farred "十(波長 700- 760nmの光)に相当す
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Fig.3. Relative spectral energy emission curves for the five kinds of 
fluorescent lampsltaken from the catalog of Matsushita Electric 
Company). A:Special i zed fluorescent 1 amp f or crops culturelHo-


















を用いた)，ところで bulbdiame ter (球径)の測定部位である球部も植物学的には葉鞘
部の一部であり， また偽茎部の一部でもある.したがって，これまでのneckd iame terの










1973年度の実験 ガラス室内でポ y ト栽指し 5月下旬に収穫した後，室温貯蔵した球






1974年度の実験 ガラス室内でポ :c;30 30 
ツト栽培し 5月初旬-6月初旬に i25 125 
収穫した後， 室温貯蔵した球(1 - ~J 
-';0υ1 官。
3g球)を 8月8日に15eint素焼鉢に 買
植付けた. 9月8日に展開普通業数 ;15 
(展開度に従って 0.5葉単位で調査) : 101・
が1.5 -2.5の範囲外にある個体を ~ 51 5 
除いて 1鉢あたり 3ないし4個体
とし同日から白熱灯による終夜照射
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Fig.5. Mean daily ail' tempel'atul'es in the 
aulumn of 1974 
Tabl巴1. Effect of light intensity of supplemental incandescent light on bulb formation 
of 'Yamagata' garlic from unchilled seed-bulbs when planted on Jul. 22 and 
lighted all night from Sep. 5 (1973). 
Distance II umination No. of plants B ulbioi 3n ) E Percent of 
from lampl) i n tensi ty2) per lot ratJ storage leaf 
to pot formation 
60cm 2801ux 10 3.50土0.104) 100% 
90 120 7 2.95士0.10 100 
120 63 7 2.00:t 0.04 。
Not lighted 6 1.67圭0.02 。
Natural daylength was 12.7 to 13.9 hours during the experiment. Observed on Oct. 10， 1973. 
1) 100-watt lamp with a shade. 
2) Measured at the tops of the 戸 ts.
3) Bulb diameter jneck diameter. 
4) Standard error. 
Tab1e 2. Effects of light intensity of supp1ementa1 incandescent light on growth and bulb 
formation of 'Yamagata' garlic from unchi1ed seed-bu1b耳whenplanled on Aug. 8 and 
lighted al nighc from Sep. 8 (1974). 
Distance lllumi. No. of Plant No. of Bu1b Neck Bulbing Node-order Percent of 
from 1amp nation p1ants height foliage diameter diameter ratio forming slorage 1eaf 
to pot intensity 戸rlot 1eaves storage 1eaf formation 
cm 1ux cm 町、m mm 員6
60 320 16 50.2:t1.0 4.6:t0.2 20.2:t0.7 4.3:t0.2 4.92:t0.11 5.6:t0.2 100 
75 210 15 49.1士0.9 5.3:t0.2 20.6土0.4 4.6:t 0.2 4.54:t 0.14 6.2土0.1 100 
90 114 16 55.3土0.9 5.6土0.220.6土0.6 5.8士0.1 3.60:t0.12 (6.5士0.2) 88 
105 85 16 49.3士1.1 5.3:t0.2 18.3:t0.6 5.2士0.2 3.65:t0.16 (6.3土0.2) 88 
120 68 16 50.4:t 1.0 6.0:t 0.2 16.6:t 0.6 6.2土0.2 2.80:t0.15 (6.4士0.2) 44 
Not lighted 9 38.9士1.0 5.2土0.2 9.5土0.3 6.6土0.3 1.46土0.04 。
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Fig.6. Mean daily air lempe，'alUl'es in 1975 
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Table 3. Effects of kind of supplemental Iight on growth and bulb formation of 
'Yamagata' garlic from unchilled seed-bulbs when planted on Aug. 8 and 
Iighted all night from Sep. 8 (1974). 
Supplemental Distance Il¥umト No. of Plant No. of Bulb Neck Bulbing 
light from lamp nation plants height foliage diameter diameter ratio 
to J:旧t intensity per lot leaves 
C江1 lux cm mm mm 
Incandescent 75 210 15 49.1士0.9 5.3土0.220.6土0.4 4.6土0.24.54土0.14*
Farred 45 10 51.2:1 1.5 5.6:10.2 10.7:10.6 5.8土0.31.88:10.08** 
Red 43 223 10 45.9:1 1.2 5.7:10.2 10.0土0.2 7.0:10.3 1.45:10.04** 
Homorukusu 52 400 9 39.1土1.9 5.7:10.2 9.4:10.5 6.3土0.4.1.49:1 0.03料
White 45 825 9 44.6:1 1.4 5.8:10.2 10.1 :10.3 7.0:10.3 1.43士0.03キ*f1uorescent 
Natural color 47 650 8 39.5:1 1.2 5.5土0.3 8.7:10.3 5.9土0.31.51:1 0.03キホfluorescent 
Blue 45 275 10 48.3:12.0 6.3:10.3 12.5:10.5 6.9:10.3 1.82士0.05**
None2) 9 38.9:1 1.0 5.2:1 0.2 9.5:1 0.3 6.6土0.31.46土0.04**
Natural daylength was 11.5 to 13.9 hours during the experiment. Observed on Nov. 6，1974. 
*Every plant of this lot formed single-cJove bulbs. 
**AII plants of these lots remained vegetative. 
Table 4. Effects of kind of supplemental light on growth and bulb formation of'Yamagata' garlic 
from unchilled seed-bulbs when planted on Mar. 24 and cu1tured at 20 to 25'C til 
Apr. 28 and thereafter cultured outd∞rs and lighted al night from May 9 (1975). 
Obser. Supplemental No. of Plant Length No. of Bulb Neck Bulbing Node-order 
vation light plants height of leaf foliage diameter diameter ratio forming 
date per lot sheath1) leaves storage leaf 
cπ1 cm ロ1m mm 
Incandescent 10 50.7:t 1.2 13.0士0.511.6:t0.3 25.5:t0.7 5.1土0.2 5.03土0.20 12.8士0.2
white 9 51.4土0.9 8.9士0.312.7:t0.2 14.5士0.4 8.7:t0.3 1.67:t0.02 V. G. 2)fluorescent 
Jul. 21 ~ Natural color 8 62.0土2.4 13.0:t0.4 12.9:t0.2 15.1:t0.5 8.0土0.3 1.90:t0.06 V. G. fluorescent 
Blue 9 55.1 :t2.3 12目3土0.412.4土0.215.0土0.6 7.7:t0.2 1.94土0.03 V. G. 
None 6 32.0:t 1.4 6.3:t0.2 12.2:t0.5 13.2:t0.7 7.3土0.4 1.82土0.05 V. G. 
fl uorescen t 9 42.1土2.33)10.1:t 0.2 12.5土0.316.3:t0.8 8.0土0.4 2.02土0.04 V. G. 
AUIl. 12 ( ~a~ural color 
g. 1-") f(uorescent 7 60.6:t2.73) 14.6:t0.5 13.7:t0.4 20.9:t0.8 7.1土0.3 2.98:t0.18 16.6:t0.4 
Blue 6 58.1土1.2 13.5土0.314.0土0.62.5土0.5 7.6土0.2 2.98士0.08 16.5:t0.4 
None 8 24.1土1.83) 6.3:t0.4 13.0土0.5 7.4士0.2 1.74:t0.06 V. G. 
Natural daylengths on May 9. Jul. 21 and Aug. 12 were 15.3. 15.6 and 15.1 hours res伊ctively.
1) The mean of the length of the longest leaf sheath of each plant. 
2) V. G. = vegetative growth. that陪 tosay， storage leaf had not yet been formed. 



















球)と 2.0g球(s球)とを7月22日から 30日間， 5 '0で貯蔵し 8月21日に 1/5000アー
ルワグナーポットに各 4球植付けた， 9月13日に普通葉数2ないし 3以外の個体を除いて
1ポットあたり 3ない し4株にし同日から終夜照射を開始した.光源は白熱灯(177Lux) 
のほかに純青色蛍光灯 (310Lux)および純赤色蛍光灯(230 Lux)を用いた.調査は照射開
始27日後の 10月10日にL球から生長した個体について， 66日後の 11月18日にS球から
のものについて行った.
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ニンニクの球形成K関する研究(第5報)一高樹 ・青葉 93 
1974年度秋季の実験 ガラス室内でポット栽指し 5月末- 6月上旬た収穫した球(1 
- 3g球)を 8月6日から 3週間， 5'0で貯蔵し 8月27日に15cm素焼鉢に横付けた.
9月19日に展開普通業数が1.0- 2，5の範囲外の個体を除いて 1鉢あたり 3個体と し
同日から終夜照射を開始した.調査は照射開始51日後の 11月9日に行った.
1) 中心球および花序の形成
1973年度の実験において，無照射区では 10月 10日の調査で 100婦の個体が栄養生長状
態にあったが， 11月 18日の調査では 100%の個体が花序を形成していた(第 5表). 
Table 5， Effects oi kind of supplemental light on bulb and inilorescence formation of 'Yamagata' garlic 
from seed-bulbs stored at 5・'cfor 30 days when planted on Aug・21and lighted al night from 
Sep. 13 (1973). 
Percent of 
Observation Suphpt lemental Bulbing sbiunlgb le clove mflorescence vegetative Node-order formin亙
date lig ratio formation forrnation growth storage leaf spathe 
3，57土0.09(10)3) 100~百 Oft'6 0'6 6，1士0.2(10)め
Oct. 10 I Red 2，09:t0.05(10) 。 。 100 
Oct. 10 11) Blue 3.30士0.11(11) 91 。 9 6.1:t0.l(10) 
Oct. 10 J None 2.02:t0.03(l1) 。 。 100 
7.01:t0.15 ( 9) 100 。 。 5.2土0.1( 9)
Nov. 18 (2) Red 3.85:t0.13 (10) 90 。 10 8.0:t0.3( 9) 
Nov. 18 ・Blue 6.81:tO.19 (10) 100 。 。 5.3士0.2(10)
Nov. 18) None 2.48士0.06(9) 。 100 。 10.9:t0.2 ( 9) 
Natural daylengths on Sep. 13， Oct. 10 and Nov. 18 were 13.7， 12.7 and 11.2 hours respectively. 
1) The plants grown from the large c10ves were observed目
2) The plants grown from the small cJoves were observed. 
3) Figures in parentheses represent the numbers of data. 















ホモルク ス区は 31-47婦の個体が移行 していた.中心球形成率は上記の個体率が大であ
るほど大きく，白熱灯区および遠赤色光区の中心球形成率は 82-100係で，自然色鐙光灯
409 





Table 6 A. Effects of kind of supplemental Jight on growth and bulb formation of 
'Yamagata' garJic from seed-bulbs stored at 5"C for 3 weeks when planted 
on Aug. 27 and Jighted al night from Sep. 19 (the autumn of 1974). 
Supplemental No. of Plant No. of Bulb Neck Bulbing 
light plants height foliage diameter diameter ratio 
per lot leaves 
cm 町1m mm 
Incandescent 9 45.9土1.4 4.2土0.1 16.7:t0.6 3.8:t0.2 4.44土0.13
Farred 11 46.6:t0.9 4.5土0.2 9.4:t0.4 4.3:t0.1 2.20土0.10
Red 15 37.0:t0.7 4.9:t0.1 7.8:t0.1 5.1:t0.1 1.55土0.03
Homorukusu 16 32.4:t 1.1 4.4:t0.1 7.1土0.2 4.3:t0.1 1.68土0.03
White 15 38.2:t1.2 4.4士0.1 7.4:t0.1 4.7:t0.1 1.59:t0.03 fJ uorescen t 
Natural color 15 40.6:t 1.5 4.5:t0.2 8.5土0.3 3.8:t0.1 2.33:t0.12 fJuorescent 
Blue 16 45.8:t1.2 5.0:t0.2 10.3土0.3 4.9:t0.2 2.19:t0.09 
None 10 31.9:t0.8 4.9:t0.1 7.9:t0.2 4.9+10.1 1.62土0.02
Natural daylength was 11.5 to 13.5 hours during the experiment. Observed on Nov. 9， 1974. 
l1umination intensities areshown in table 3. 
Table 6 B. Effects of kind of supplemental light on bulb and inflorescence formation of 
'Yamngata' garlic (the same experiment as table 6 A). 
Node-order forming Percent of 
Supplemental single-clove several cloves inflorescence vegetative 
IiR:ht sω四日eleaspathe bulb formation formation1) formation 瓦rowth
Incandescent 5.2:t0.1 ( 9)2) 一ー一 100% 0% 0% 0% 
-Far四d 5.9:t0.2 ( 9) 8.0 (1) 82 9 9 0 
Red 7.0 ( 1) 9.4土0.2(5) 7 0 33 60 
Homorukusu 7.0 ( 1) 9.0:t0.0(4) 6 0 25 69 
White 6.0 ( 1) 8.5土0.3(4) 13 。 33 53 fl uorescen t 
Natural col r 5.5±0.3(10) 
fl uorescen t 8.7土0.3(3) 67 。 20 13 
Blue 5.9:t0訓 9) 8.8土O刈5) 63 。 31 6 
None 。 。 。 100 
1) Both apical and lateral buds bulbed， and an inflorescence was not formed. 













Table 7. Effects of kind of supplemental Iight on bulb and inflorescence formation-of 'Kanko' garlic 
when planted on Jan. 29 and cultured at 15・Cor more than 15・CuntU Feb目 25，and thereafter 
cultured outd∞rs and Iighted al night frorn Apr. 16 (the spring of 1974). 
IIIumina- Bulbing ratio of Percent of 
Supplemental tion maximum mHEirnmmtlトc10ve several c10ves inflorescence 
!.H.! intensity ~ diameter2) bulb formation formation3) ~
Incandescent 240lux 4.23+0.25 4.97 +0.36 18% 27% 55% 
Red 203 1.86+0.09 1.92+0.11 。 。 100 
Homorukusu 415 2.26+0.14 2.33+0.15 。 。 100 
White 950 2.61+0.13 2.67+0.13 。 9 91 f1uorescent 
Blue 325 2.77+0.09 2.98+0.14 。 。 100 
None 1.84+0.12 1.90+0.14 。 。 100 
Red +Incandescent 2004) +5505) 3.75+0.18 4.11+0.21 。 。 100 
Homorukusu +Incandescent 425 +350 3.30+0.14 3.40+0.11 6 。 94 
White +Incandescent 915 +425 3.70+0.22 3.90+0.23 。 。 100 f1uorescent 
Blue + Incandescen t 350 + 575 3.90+0.15 4.06+0.22 。 9 91 
Natural daylengths on Apr. 16 and Jun. 10 were 14.3 and 15.9 hours res戸ctively.Observed on Jun. 8 to 10. 
1) Maximum diameter of buJb/maximum diameter of n配 k.
2) Minimum diameter of bulb/minimum diameter of n田 k.
3) For description see table 6 B. 
4) I1lumination intensity of Iighting by only f1uorescent lamp. 


















































































後に中心球を形成した.無照射区では 10月 10日にはまだ栄養生長状態にあったが， 11月
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Summary 
'Yamagata' and 'Kanko' garlic plants were grown outdoors where these 
plants received various lights during night. Used lights were incandescent， 
natural color fluorescent， white fluorescent， Homorukusu (f1uorescent lignt 
specilized for crop culture)， farred， blue， and red light. The results summarized 
are as follows : -1. Bulbing ratio (bulb diameterjneck diameter) and the p巴rcent司ge of 
storage leaf initiation increased after growing during a certain period as the 
light intensity of incandescent light increased from ca. 60 to ca. 300 lux. 
2. With chilled garlic plants， storage leaf initiation and development were 
promoted by any light though the degrees of promotion varied. The promotion 
by incandescent light was the greatest among the lights used， and followed， 
in low order， by farred， natural color f1uorescent ・blue，white fluorescent ・
Homorukusu， and red light. 
With unchilled plants， incandescent， farred， natural color f1uorescent， 
and blue light caused storage leaves to initiate， but the remainder lights failed 
to initiate a storage leaf. 
3. When seed-bulbs were subjected to insufficient chilling， the garlic 
plants developed from them initiated neither storage leaf nor infloresc巴nce
under natural daylength until early November. Whereas initiations of both 
storage leaves and inflorescences were induced by irradiation of any light 
expect incandescent light during night. This shows that long-day promoted 
inflorecence initiation as wel as storage leaf one. 
4. When other light than incandescent light was added to incandescent 
light， the case added it promoted bulbing more than the case not added it， but 
did not promote bulbing more than the case in which only incandescent 
light was used. 
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5. Both the chilled and unchi1led garJic plants were generally allowed 
their leaf elongation to increase by any Jight expect Homorukusu light. Each of 
incandescent， farred， blue， and natural color fluorescent light effected the 
simi1ar promotion of increases in leaf elongation and gave greater promotion 
of them than that of the remainder lights. In the case of incandescent light， 
leaf elongation increased equally in 68 to 320 lux range regardless of light 
intensity. 
6. It seems that apparent storage leaf initiation followed an increase in 
the length of the longest leaf sheath of each plant. 
7. The number of the foliage leaves counted in appearance， of the 
plants under incandescent light was fewer than that of the plants under other 
lights. 
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